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154) yCTPORCTBtf) IlJlfl yCTAHOBKM PACUIMPREMOro 
XBOCTOBMKA B CK8A/KHHH 



H*o6pemwc othochtch k KpeoieiMio ck&3- 

WHH M npejHaJHaKCHO K HCno»lfc30rt{lllHIO HpH 

toainuHH npoHHuaeMwx wisctob b Hco6ca- 

XCeHMUX CK83/KHH3X M pCMOHTC 06ca£HMX KO- 
/tOKH. 

H3BecTHo ycTpofiCTBO oia ycraHoaxn pac» 
LUMpReMoro xeocTOBMKa 8 CKaa;*MHe, bk/uovbk^ 
uiec 3aKpen.icHK>io aepxHcA wbctmo Ma Tpy- 
6ax cn\CK3 ycTpoticraa b cKaa*HHy no- 
.ivk> ujTanry c nopiuNCM a !tM>KHeA sacTH h 
oxaaTbraaioiuHM noptuewb iiH/mtup c paciKHpH- 
TwieM, ycTaHoa.ieHHbtA Ha lurawre c ro3mo*c- 
Hocrbio nepeMeuieKHfl (I). 

B ycrpoftcTBC xboctobmk pasMetueH 

Haj UM^iKHapoM c pacuikpHTejex, hto b asa- 

pHHHUX CMTyailHHX MO*eT OCJIO*HHTb V1HKBW- 

aaamo asapHft H3-3a ocraa^eHMH a cKaawHae 
MaccHBHoro tiHJiaiupa, 

Ha«6cuee &ih3kh* k npejwaraenoMy no 

TBXHHHeCKOft CyiUHOCTH H AOCTKratMOMy pe- 

3yjibTaTy jib^pctch ycrpoficTBo Ann ycraHoaicH 
, pacuiMpncMoro xboctobh Ka a cKBattHHe. bkw 
iax>iuet npMcoejiHHeHHfaifi k k<xiokhc rpy6 on- 
a 'Hiip h pa3MCW€Knufi $ ero ikuocth nopmeHb 
co ojtokom b aepxHeA wacTH h pacujHpHTeaeM 
co urraHrofl ~ b nu^mn sacra |2J 



HeaocTaTKOM H3BCCTHOro ycrpoflctBa as- 
nacTCH c.ioaofocTt* TexHOLiorHM aaxpenneHH* 

XBOCTOBH K3. MT0 CBH3»HO C lieo6X0AUM0CrbX> 
C03JWHMR O TpyflaX H3($UTOHMOrO A3BJICHHH 

(120—150 Krc/CM 2 ) A-iR pacuiHpeHHH XBOCTO- 
BMKa, mto noBUiuatT onacHocTb pa6oT h Tpe- 
6yer Hcnaib30BaH>ie Ha3e.MHoro mctohhhkb .laa- 
jichh* ( ucmc HTHpciBOMHoro arperaTa k-ih 6ypo- 
ooro Hacoca). 

Ucib M3o6peTeHMJi — ynpomeHMc TexHaio- 

THH :iaKpCflv1eHMH XBOCTO0HK3. 

i 0 3ra uc-rtb jtocrHraeTcn tcm. mto uk^ihhap 
BUnoAHeK c Kaaa.ia.MM juin coo6iwchh« noa- 
nopuJHeeofi ro~iocth c 3atpy6HbjM npocrpaH- 
ctbom. a KopujeMb CHa 6^kch * m exa rhs mom Mft 
(pHKcaunH cro a uu^nHiipe. BwnaiHeHHOM b bm- 
iie noAnpy^HHeHHoro b oceaoM Hanpa&HeHHH 

is uJTOKa c paanajibHo noABMJKiiuMM mapaMM. 
pa3MeiueHHbi.MM b ico^buesux npoTOMKax nopui- 

HH H UHAWHzpa. : j. 

Ha HepTe^ce «3o6pa^eM o6iuhh bha ycTpoil- 
CTBa 6 pa3p«c nepeji iiawa.ioM 3aKpenjieHHJi 

20 XBOCTOBH Kn. 

j^aMM 2 h 3 h impuietib 4 c noflnpy*H H eHHMM 
ujtokom o. iiiraHiofi 6 h paciiiMpMTcaeM 7 
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^^^UH3HHap 1 B HlOKHCfl HaCTII BWMO.IHCH C KO.lt- 
W)A HDOTOHKOM 8 H3 BHVTpOMHCfi IIOBCPXHOC- 

^ WJ^M. ,|MWCT p«AMa.iuHo nojBN^CHue 

11 ^^fT^giofl npOTOHKOM 8 u»wiuiijipa 1 

^ RliUacxiHeHHhi.M c Kaibutaoft:jca- 
VbkoA \6 BwcrynoM II. Kbhju 3 B^ncxineH 
iiniiiixpisk i2i-z paciMipurc.ib 7 cHa<5*eH 

i^V^^UlUHfUpOM i M paCUIMDHTCACM 7 
^M^M^BOCTOSHK 14. HolHUHfl 15 o6o3Ha- 
B^(^6j>acuBae%iUfi 6 Tpy6w rpy* xir pac$HK- 
f cauMH ropujHfl 4 co uiraHroft 6*m paciUHpHTe- 
^^jA\7!^jOtn ofaerqemiH jbhavchhh b nopuiHe 

^UTTOK 5 BW0CV1WCM C KAH^iaMH 16. 

^li^ 1 *-^!^^" WTOKa 5 h nopuiHfl 4 

^ ^Jmfet'CMOTpCMW yanOTHMTC.IbHbtC 3.ieMeifTW 17. 

i^^jp^irapniHeBaii naiocib 18 uu.niHjpa I co- 
| i^^&iieHa c fpy6MUM, a nojitoptutfeaaa nomoctb 
ViJ9 .nepeJ Kana.iu 3 m 2 - c 3aTpy6HtiM npo- 

CrpaHCTBOM. 

|S"^V-?"*ycT|kiftCT»o paooraer cioymuiHti oopa- 

j v.;^ .;y« & nopujtHb 4 J»iaa.iHBaioT uitok 5 h ^hk- 
■C^ CMpyiOT irouiapaMM 9 a hhwimm nciotteitttK. 

'*2§£3t Jo c»B*euieHH* uiapoa 9 c Koabtieao* itawaB 

C^OITOK S CBOMM BbfCTVTIOM I I BbUaB.lMBatT wa- 

pM 9 b KaibUCB>n> fcauaiK> 8 k rc>i oxwm 
nopuien* 4 ft'HKcnpyorcn otwocrtmuho urimha- 
pa 1 lip* cr.jvke ycTpoHCTBa b cKBaxcNMV Tpy- 
«- <5w hc wuo.-:*fB»>T* AiiaKocTbio h.ih *e sanav . 
aqjo: mjk T»iHK**. B.pcn.fbTniv vroro JUBJieHMe 

& IXancp'^Hc-Boft HO.KKTH 19 pJCTCt M pBBKO 
; nupOCTdTKHcCkfttey .lUJUCHHK) 3arp\6KOfO 

" cmiOa ^hjkoctm. (Ipii .iocmmchkm riyoHHU 

. .VCTdHOBKH \&<KT?lHMKa B Tp>6u COpaCUMlOT 
rpv'3 15. KOT f .?t/h a.;u».i;-n;ifT iijtok 5 B nop- 
menu A Jlp.it >t<jm 1(0.11*11* nan KaHaaica IG 
ui;oh& voHMt- avion v 4>HKcaTopaM« 9. ara^- 
KHBaevuv^ HH^r.'OM 1 r nopinonv 4. noc^c 
sero nopmeH** 4 .icAcTBaeM paaiiocTM obb- 
'• .vmhk r n#or.''pi:it«4»*i»£ 19 « Ha.inopuiHeaoft 18 

IKklOCTlfX UM.lHHjpa I .IBMtteTCB BBtpX C !JDO- 

nvrMBaHM^y pac:»j*tpHTton 7 **po xboctobhk 4# 
14- floptuOHL 4 UiTAitrofl H h pac'JMpKte 



if 



fl 



it 



-wm 7 jsiiMyrcfl ao tvs nop. noKa tcftanan 13 
tie cajieT a cexno 12 icaHa/ia 3. 3thm AOCTHra-* 
<tch HaACMhoeVpaaofiiiieHK? Tpy6Horo i ^ka-r 
tpyCnoro npocrp3HCTBa ;ua &iy* iA^noBpe)ttie- 

jiiHjpoM I k nopmimSfT it x MieiR^%6>fuMei^i^f 
m itlTOKOM 5. Ha stom 3aKaHMH&acTc« paciiJH- 
priiHC XBocTOBHKa 14 c ynopoM ero )s ..iuiamiip 
I m ycTpoftcTBoTnoAHMMarrr na cKBa^fiutc !;{ 
npOTHrtiaaKHCM pacuiHpHTe^« T/'^i^r'oCTtt-":-' 
uiyiocn vaab XBwroaHKa 14;v%.^? ; .^^^^ 
npca.icuK«KHoe ycTpofiCTBo iyin yCTartOBKK 

paCUJHpHeMUX XBOCTOBKKOB 0 CKBB)KHHaX nO> 
BOIHT 3fl CW ynpOtUCHMH TeXKOAOrMH flyTCM 
MCICIIOMCHMII HCR0JIb3OB4|fHa HB3€MKUX HCTOM- ; 

hhkob jaaieuHH. Hanpnaep uf MeHTHpoaoqKux v 
arpcraroa, h noauufefiHR ypoauii TexHHKH 6>- 
aonacHocTH pa6or Ha yctbe noaucirrb 9<H>ex- 

TKBHOCTb HWMUmi CKB3/KHH. 



0opjiyxa usoOperenuR 

1. VcTpofiCTBO AIM yCTaHOBKM paCUlMpHBMO* 

ro xaocTOBMxa a cKBa^Mrtc. aimma»iaee.npH* 
coeiMHcHHufir x xojioHMe Tpyfi mumtap « paj- 
MemcHMuft a ero aoaocra mpoieifb co uttokom 
a aepxitcfi sacra h pacompiiTeaeM; co ^pniife^ 

roft — B HMMCtttfl M3CTH. OTAUHOfOU^tCCH TCM. 

mo. c ue^M ynpouietiHH TexKaioma aaicpen- 
.icaaa xaocroBKica, UM.iniiip BbinaiiiCH c xa- 
Ha.tawu xia coo<Suichm» no.uiopiuHCBoA no.ioc- 
th c vaipyfiHUM npocrpat'CTBf>^. a mipiueNb 
cna^eti vcxaHMivo>4 ,uh 4>tiKcaujin no B UN' 

2. ycrpoMorao no n f, urAuHutou^cctH Tea. 
mto McxaHH^v ^HxcauH** nopiuiffl aunaiaeH • 
8Ma« noanpy^(KK€MMoro h octfaon nanpaaieHMH 
umiKa c paaHBJibiio iuubh^huhh ujapasiM. 
pa^MCUKHic^v^ a KiMbueaux nporosKax nopui- 
im h uM.it'iupa. 

rfcTONHMKM Mlt(|x>pMaUHM. 

npKJiaTM ao BHHMaHM* upa. wcneoTHse 
Ilareirr CUIA Nt 3179168. kji. 166-14. 
oiry&iMK, 1965. 

2. €<MI W«k.. t 17. .\v II. c 23-32 
(nporarmi j . 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1], 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgffcm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection]. Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 1 7 are provided to make stem 5 and piston 4 leak tight. Cavity 1 8 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1 . When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1 , distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 1 1, pp. 23-32 (prototype). 
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